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(57) Abstract: [PROBLEMS] To provide an inexpensive separator satisfactory in shutdown properties and meltdown properties and 
having excellent insulating properties. [MEANS FOR SOLVING PROBLEMS] A porous film having a thickness of 5 to 100 um, 
r*^- characterized by comprising a porous layer of a poly ami de-imide resin which has a glass transition temperature of 70°C or higher 
2? and an inherent viscosity of 0.5 dl/g or higher and comprises units represented by the following structural formula (I), the amount of 
the units being 20 mol% or more based on all repeating structural units. Also provided is the porous film which is characterized in 
that the porous polyamide-imide resin layer has an amide bond/imide bond ratio of from 10/90 to 45/55. Furthermore provided is a 
lithium-ion secondary cell which comprises a positive electrode and a negative electrode which are capable of occluding/releasing 
1^ lithium ions and either of the porous films disposed as a separator between the electrodes. 
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-Yy^r^—h (IPDI)O. 5*/K i/-7^=-/V^y-4, 4'-^y^- hO. 

, r7s"fb#y?A0. 02^7^@?f^MS^50%^^5J:5^N-^^-/V-2-t o nyK^ 
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^h^//IPDI/MDI = 80/1 5/5//50/50 i^r/V^c) T?&?> , #13^ (I) f34 
0^/W%, T^K^/^K^it«42. 1/57. 9t?feo7to 

^^■^LW^(Dmmt27 /z m, 3SfUtte670sec/lOOccAirT:\ v^T^^fi. 
^^122°C > ^b^W£Jt«200°C^iiT&o/c 0 
[0056] [HJfeMl2] 

^Wtiii^^yr^K^KTO^ioo^^y^i/^y^^i^^ip^^i 

400) Sr20gPSB'^L7h^^^, 100 Ai m<D/tfy^^/K7^/K^;i]iIff;^25 ^ 
5£5^M?U 7K/ / N-^^-2-t°nyK^70/30 (fiSifc) ©«l@?&^gSfb 

m(D^imnQ5%, M%&n7. lsec/100ccAirT^;yh^'>^S.SW:178 o C, 
J* 1 8 6°C -Cfeo fH 0 

[0057] 

^M8c73^yr^K^mM^ioo^^^y^^i/>^y3-^(mTO^S4 

oo) ^2omm^timm^Mmit^m^j^-u^^mi«m (25 M m ) 

vfc/tfJJ^l'V^JJa— /K^¥^^^-*400)fi4^^70/30(D 
?«i^teALTi«@^*, |£«|UTJ?$27/zm©3Ji©«^#7L«JS«:^ 
7c 0 r(D^#?LKJ^(D->-Y^h^^^?M«120°C > ^M^^.Jttt200°C£U: 

^yti©^t^t, -^-Ti7/vif^tt^^(Dmmtttg«^y^-^7'f>'#?LKj^¥ 

[0058] [HJfeMl4] 

«Mi3^^bfc^yr^K^K/^y^-i/7^>-(Dig^#?L«mo^yr^K^ 
K#^KM{iij^^y^i/^^#a«ii^m^fc^m^»M8^iiic^#^^ 
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[0059] [JfctfeMl] 

mmm i ttma^i . os^i^ufcj^tt^&^j 1 1 m c^T^y t^k^kto 
«r^ufc 0 #^*bytsKyr^K^K«flio*f?»yteStto. 33di/ g , x^^mmSL 

«350°C, fflf^Cl) ^50^%, T^K^/^K^i:b«50/50^feofc 0 r 
[0060] [Jfc|fcM2] 

■^y->T^— ho. 5^/K i/y^/i^^^, 4' -vWy^T^— ho. 

Mm<Dttm&mfeO. 64dl/g, ^XfeMittteor, «^(I)^7^% N 

s 3t^UtW:3. 4sec/100ccAir£&#f-C&ofc3^ ^^h^y^aS^ s 75°C, 
[0061] [i«M3] 

sr-a^ut, #^^7KyT^K-r^mfli»^m^it»o. 3idi/ g , 

9i/9//ioo(^Wfc)-T?&9, «3t^(i) ^9i^%, r^K^/^h^-a-it 

{345. 5/54. 
[0062] [Jt|SEM4] 

MMM8tWlC^U^^\ TMAO. 15^7K ^-v— 6^0. 85^/K IPDI1. 02^ 
7P^@^^^^50%^^5J:5^N-^/V-2-t o nyK^*^tt^^, 180°C-C 
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5^Wgj£^fc 0 §f)tLfcJKy7^M^Wl©»^fiO. 63dl/g, 

#?M^55 o c-c&ofc 0 mmmx$TyiK/¥^—m//v?v\=\5/'e>5//\ 

02(^^t)^m,mm^(l)U0^%,T^^/ / 4^m^tli92. 5/7. 5 
[0063] [JfcffcM5] 

mm<D-t/<u-?- (Mm^m^v^-uy^mimm 25 ^ m ) ^^tm 

[0064] #^«ag^1-S^yT^K-r^KTOO#?L«IIXf^yT^K^WIi 
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o 




(I) 



[2] tfVTSF^mm&wtrftftcD— y^—m, ^yr^wv^y^-zK ^y 

[3] lt*3Sl^fS«c©#?L«I^(-*3V^T, *°yX^R^R»JJg#aJf¥JI^#?Lfail 

o 

[4] tt^iii ^is«c©#?l«si^*3v ^yr^F^Ktir^#?L«i:^y^-u^^^ 

[5] ^CgEflSl — 2000sec/100ccAir-t?fe5M^^Sl^|Eife(D#?LKJJI o 

x i £7tra 2 ^fB«c»^°y T^hv ^KflfJi&SSR fcg* , *°y 

v^mm^mmvtmmbnm^u-r^K ^vr^^mm^Mvxnnmmx 
^mm^K^A^x^vr^v^vmm^mm^^mimm^mmjjm. 

[8] *°y^^^^^#?LM(7)^®X«iWffi^ft*^l*^«2^tE«4(7)* 0 yT^K-f'^ 
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N *°y r^K^mjffi KMisX nnmmx&zmwt * al« t^k^k^i 

/jfyr^K-r^wigo^^o— §13^, ^v-^-gg, /Kyr/^u-^y^-zK *°y 
^^^^^^5po5^^^<^is^m#^fenfc*M^yr^K^ 

ff^3S9^fS«c©#?L«lI(^*3V^T, ^yr^K^K»^#?LK^ii(D#?L«lI 

o 

tt^ii9^fatt(7)#?L«fli^*3v>T N ^yr^K^KWi#?LK^^y^-^^^ 

MtCS^ s l-2000sec/ / 100ccAir1?$5?>ft^Ig9^fB«c«#?L®IIo 

tf*ii9"i4(Dv^-f^^-fstSccD#?L®s^, y^A^^SrKjBc, ^ttMf£& 

StMj, x{«#^ft^9-ii<^v^^^-f5m®^yr^K^w^^t-s 
ilifci N #?y r^hv^m JiiSr^u^i^J t «^n-r s a* , #?y r sK-^K»jm 
m vxnnmmx^mm * \z&t avx^v r^^mm^mm^^nwm 

^y^:7^^#affjsi<D>m;mMffi^ 
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